One woe doth tread upon another's heel, So fast they follow. William Shakespeare. Hamlet. Act 1V Scene V11
We are approaching a day and age where the terms communicable and noncommunicable diseases are taking on a new meaning. In the epidemiology and global public health space we track the top five causes of death to measure how well we are doing in combating illness. 1 The idea that tuberculosis (TB) and diabetes mellitus (DM) share a synergistic relationship has been creating a growing stir around the world. This is so in the developed world where non-communicable diseases remain the leading cause of death and the developing world where the 'diabesity' epidemic is rapidly expanding to possibly overshadow the traditional killers from communicable disease. 2 Of what relevance are these classifications in a patient unfortunate enough to have TB and DM? What, if anything, should we do differently in our clinics when a classical non-communicable illness like DM accelerates and amplifies the course of an age-old, communicable infection like TB? As the dreaded Mycobacterium grows deadlier with time, none of us want to see it develop new allies. The study published by Jimenez-Corona et al 3 in this edition of Thorax suggests we have reason to be concerned. It also needs to be lauded upfront for being a major effort at identifying, exploring and characterising the TB-DM connection. They present a 15 year prospective follow-up of this growing area of concern. Indeed in the years since they started collecting data, numerous reports have emerged addressing the same concept in India, 4 Brazil 5 and the US-Mexico border. 6 The study by Jiminez-Corona has several merits worth noting. They followed a large sample size totalling 1262 patients with pulmonary TB (PTB), and found a high prevalence of DM of 29.63%.
The follow-up was long enough to allow observation of various predefined clinically relevant TB outcomes. They were thus able to demonstrate that dual disease (DM+PTB) was more likely to be associated with increased morbidity: pulmonary cavities, delayed sputum conversion >60 days, higher probability of treatment failure, and higher recurrence and relapse rates. While most relapses were reactivation with the same genotype, in almost a fifth (19%) of all cases reinfection occurred with a different genotype, indicating genuine spread, possibly from attendance by diabetics at clinics with high local TB prevalence. This confirmed again that healthcare settings should be considered high risk environments for disease spread for our vulnerable patients. What this study failed to establish is higher mortality from TB in their DM-TB cohort. While these patients had higher rates of non-TB related overall mortality, the authors were unable to establish TB as the direct cause of death despite worse outcomes, postulating that the non-TB causes of death occurred too early to allow enough time for TB related sequelae to take effect. This is at variance with data from other studies. Higher odds of death were seen in the study by Wang 7 who noted TB related deaths were nearly three times as high in patients with DM as in patients without DM. A systematic review of the literature by Baker 8 showed the relative risk of death from among 23 unadjusted studies during TB treatment was 1.89 (95% CI 1.52 to 2.36) which increased to an effect estimate of 4.95 (95% CI 2.69 to 9.10) among the four studies that adjusted for age and other potential confounding factors. Further research is needed to clarify whether TB-DM is causative for true increase in mortality. The intuitive question that comes to mind is the correlation of overall DM duration and level of glycaemic control on adverse TB outcomes. In practice we have long known that all DM is not equal; long standing uncontrolled DM is likely to correlate with worse outcomes on all parameters, and the converse is expected for one who has short duration of DM with optimal glycaemic control. How does duration of DM affect TB outcomes-is it a dose-dependent effect? Several studies have looked at this, and glycosylated haemoglobin tends to be a useful parameter to use. Leung et al 9 demonstrated in a large cohort of 42 116 elderly persons aged 65 years and older that HbA1c above 7% had a three times increased hazard of active PTB than those with A1c below 7%. Future studies should be directed at teasing out the relationship between poor glycaemic control and worse TB outcomes especially focusing on a younger cohort in developing countries where TB-DM is on the rise; positive correlation would help guide and enforce clinicians to aggressively control DM in these high risk groups with the main goal of improving TB outcomes. Further study will be needed to answer these questions. Based on current standards of established medical care, we will never be able to conduct a randomised trial looking at better versus worse diabetic control and its effect on TB outcomes. Current DM management guidelines expect us to achieve adequate glycaemic control for all; but maybe the actively TB infected patient needs even more close attention due to the risk of added morbidity.
Thus there is now incontrovertible evidence that TB and DM are linked in a danse macabre. Diabetes triples the risk of developing TB and this chronic noncommunicable disease has now emerged as a powerful risk factor for one of mankind's most ancient infections. A strong case can and should be made for integrating TB and DM care. All confirmed TB patients should be systematically screened for DM and all diabetics should be actively screened for TB at least when they are symptomatic. Is screening for TB among diabetics likely to yield results? In a systematic review of literature Jeon 10 demonstrated that screening of diabetics yielded active TB prevalence rates ranging from 1.7% in Sweden to 36% in Korea with TB being more common (prevalence ratios as high as 21) in those with insulin dependence compared with those with milder DM. 11 Screening would have higher yield in a country like India where TB prevalence is estimated at 283/ 100 000. In this high-prevalence setting, screening 90-350 people with DM would yield one or more cases of TB. DM patients should be questioned about chronic cough (lasting >2 weeks) at the time they are diagnosed with DM and ideally at each regular follow-up. Those with positive TB symptoms should be examined as per national guidelines.
Conversely, what about screening for DM among TB patients? When all the studies that screened for DM prior to TB treatment were looked at, the prevalence of DM ranged from 8.6% in Turkey to 19.8% in Pakistan. In the setting of Mexico with among the highest DM baseline prevalence rates of 10%, it would be bad practice not to screen all TB patients for DM since screening as few as 2-10 TB patients would yield at least one additional case of DM. Indeed the prevalence of TB in screened DM patients is commensurate with estimates for other populations in which active case finding is recommended such as HIV-infected individuals, gold miners in South Africa and prisoners in developing countries. Questions remain about the optimal timing of screening for DM. Active infection with TB may temporarily elevate blood glucose levels and the timing and choice of screening methods remain important unanswered questions.
Acknowledging the importance of bi-directional screening for TB and DM the WHO and the International Union Against Tuberculosis and Lung disease (IUATLD) released a landmark document in 2011 acknowledging this association and calling for increasing integration between DM and TB control efforts. 12 Without integrated care this burden of DM threatens to sabotage attempts to meet the United Nations Millennium Development Goals of TB control. At the same time additional funds are of course needed. India for example, has the highest burden of TB in the world (accounting for 20% of the global incidence) and houses around 58 million diabetics. Unfortunately in India, the optimal spending needed for each patient with DM exceeds by three times the amount being currently spent and these additional costs would overwhelm most TB control programmes. 13 Consider the South East Asia (SEA) region: Sullivan showed that if all the 3-5 million estimated cases of TB in the SEA region in 2010 were actively screened for DM, an additional 66 500-1 225 000 diabetics would be detected. 14 The cost of treating these additional diabetics through the 6-month duration of Directly Observed Therapy Short Course (based on estimates from India of US$149 direct cost per patient) would amount to an additional cost of US$5-92 million. 15 The long term funding of DM care and the management of its complications after the TB is treated is an even more vexatious issue. Many unanswered questions remain but well conducted prospective studies like the one by Jimenez-Corona are beginning to illuminate the path.
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